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[JP,2681797,B] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

(57) [Claim(s)] 

[Claim 1] The content of the water in the organic solvent which serves as a plating 
bath in the organic electrolytic plating approach of the rare earth permanent magnet 
ingredient which forms an anti-oxidation deposit in the front face of the rare earth 
permanent magnet (here, the rare earth elements and T in which R contains Y show 
transition metals) of the R2T14B intermetallic-compound system which uses R, Fe, 
and B as a principal component is the organic electrolytic plating approach of the rare 
earth permanent magnet ingredient characterized by being 3000 ppm or less 
substantially. 

[Claim 2] It is the organic electrolytic piating approach of the rare earth permanent 
magnet ingredient characterized by carrying out in the inert atmosphere of Ar and N2 
grade like electrolysis galvanizer in the organic electrolytic plating approach of a rare 
earth permanent magnet ingredient given in the 1 st claim. 

[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the organic electrolytic plating approach of the rare earth 
permanent magnet ingredient which uses as a principal component Nd-Fe-B in the 
R2T14B intermetallic-compound magnet set to R (rare earth elements containing Y) 
represented with Nd2Fel6B system metallic compounds from T (transition metals) and 
B. 

[Description of the Prior Art] 

The R-Fe-B system magnet represented by Nd-Fe-B has a high magnet property 
compared with the Sm-Co system magnet which has spread conventionally, and since it 
is moreover using Nd-Fe abundant in resource as the principal component, it has the 
advantage that it can supply by low cost also in price. So, it is moving also in the 
direction which substitutes for a Sm-Co system magnet. However, since the R-Fe-B 
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system magnet alloy contains the R-Fe solid-solution phase which is very easy to oxidize 
in atmospheric air all over the metal texture, when it includes in equipments, such as a 
magnetic circuit, the property variation by magnetic oxidation arises compared with a 
Sm-Co system magnet, and it has the fault of causing the contamination to the 
circumference components by scattering of the oxide further generated from the magnet. 
JP,60-54406,A, JP,60-93903,A, etc. are mentioned as reference about the improvement 
of these corrosion resistance. It aims at the corrosion-resistant improvement by forming 
in a magnet body surface with oxidation-resistant coats, such as plating and a chemical 
film, by these reference. 

However, since these oxidation resistance coat produces HAKURI of a coat etc. or 
oxidation operates and it swells from the interior after coat formation, when a magnetic 
R-Fe solid-solution phase oxidizes preferentially in down stream processing, in order 
[ the ] to set in process and to use a lot of water and water solutions, it is not suitable as 
the approach of improvement in corrosion resistance. 

Then, in order to conquer a fault which was described above, artificers proposed 
applying the organic electrolytic plating which used the organic solvent as an 
electrolytic bath to this system magnet (Japanese Patent Application No. No. 09011 [ 62 
to 1). 

This organic electrolytic plating makes the metal which should serve as a deposit into 
an organic solvent dissolve in the form of a metal salt, and makes the specific chemicals 
(H3BD3, H3P D4, NH3C1, etc.) which call a supporting electrolyte for conductivity into 
an organic solvent further grant or in order to make it improve dissolve. After dipping a 
magnet ingredient as the same metal as the plating construction material which serves 
as an anode into this bath, and a cathode, using this solution as an electrolytic bath, it is 
the plating approach by performing an electrolytic deposition reaction. 
Since the **** organic electrolytic plating approach does not use a water solution for the 
electrolytic bath, it is suitable for plating a Nd-Fe-B system magnet, and can obtain the 
permanent magnet excellent in corrosion resistance. 
[Problem(s) to be Solved by the Invention! 

However, by the organic electrolytic plating approach mentioned above, by the organic 
electrolytic plating approach mentioned above, variation arose in adhesion and 
glossiness, as a result the corrosion resistance low thing might be obtained by the 
weather at the time of plating, and lot-to-lot. Then, the technical technical problem of 
this invention is to offer the organic electrolytic plating approach that give the adhesion 
of a deposit, and the variation of glossiness to a presser foot, and it gives the deposit 
which has corrosion-resistant **** and beautiful metallic luster more to the rare earth 



permanent magnet of a Nd-Fe-B system. 
[The means for solving a technical problem] 

this invention persons are further excellent in corrosion resistance by controlling the 
moisture content and plating processing ambient atmosphere in an organic solvent as a 
result of considering the effect of the terms and conditions in this organic electrolytic 
plating, and the deposit which moreover has beautiful metallic luster finds out being 
obtained without variation. 

That is, according to this invention, the organic electrolytic plating approach which 
forms a body oxidation deposit in the front face of a rare earth permanent magnet 
ingredient is acquired by setting substantially the moisture content in the organic 
solvent in the organic electrolytic plating approach to 3000 ppm or less, and performing 
a plating processing ambient atmosphere in the inert gas ambient atmosphere of Ar and 
N2 grade still more preferably. 

Although an organic solvent with various aromatic series, such as alcohols, such as 
ethanol and methanol, and benzene, amides, B.P.C, propylene carbonate, hexanes, 
xylenes, etc. can be used for the organic solvent in this invention, a certain amount of 
moisture exists in these organic solvents. Although ******** has some which are refined 
in the phase which manufactures various organic solvents, and are decreasing the 
moisture content as much as possible, absorptivity changes with organic solvents and 
the charge of **** moisture content changes with a subsequent state of preservation 
and operating environments. Especially low-molecular alcohol, such as ethanol and a 
methanol, has the infinite solubility of water, and the absorptivity is high. Moreover, the 
high thing of absorptivity exists also in other organic solvents (formamide etc.). That is, 
for the absorptivity which this organic solvent has, the moisture content in an organic 
solvent changes with an activity and storage environment, if too watery, Nd-Fe-B 
oxidation etc. will be caused, and it is thought that the adhesion of plating and corrosion 
resistance deteriorate. When there were more moisture contents in an organic solvent 
than this, because the deposit the effect by the moisture which a Nd-Fe-B magnet 
receives excelled [ deposit ] in corrosion resistance and glossiness greatly was not 
obtained, they could be the amount of moisture, and 3000 ppm or less here. 
What is necessary is just to arrange a cell in the inert gas ambient atmosphere of Ar and 
N2 grade that what is necessary is just to use the dehydration approach using Co metal, 
a molecular sieve, etc. which are usually performed as an approach of setting the 
moisture content in an organic solvent to 3000 ppm or less in this invention, in order to 
protect a plating environment further. Especially, a glove compartment etc. is desirable. 
Moreover, metals, such as nickel, Cr, Cu, Sm, and Co, are possible for the metal which 



can be plated by the organic electrolytic plating method by this invention like the 
electrolytic plating using the usual water solution, and it can perform many selections 
by the application. Moreover, what is necessary is to use various things, such as alcohols, 
aromatic series, amides, HEKIRIN, and a xylene, as the organic solvent to be used was 
also described previously, but just to use it, dehydrating, as moisture was shown in this 
invention although the viscous low thing which has a high dielectric constant, and the 
thing with low moisture which has a low affinity with water are desirable. Moreover, in 
consideration of a public nuisance etc., vapor pressure is low, and it is desirable to 
choose the low thing of danger and toxicity. Amelioration of plating conditions, such as 
improvement in current density, is also possible by furthermore adding a crown 
compound in these organic solvents. 

By setting the moisture to 3000 ppm or less in the organic solvent of the organic 
electrolytic plating of this invention, considering as the ambient atmospheres N2 and Ar 
of a plating bath etc. moreover, and carrying out in atmospheric air and the broken 
ambient atmosphere, as stated above, a presser foot is excelled in corrosion resistance in 
the variation in the degree of adhesion of a deposit, and glossiness, and plating which 
has beautiful metallic luster becomes possible [ giving a Nd-Fe-B magnet ]. 
[Example] 

Hereafter, this invention is explained using the example of this invention. 
<Example -1> With the usual powder-metallurgy processing, the sintered compact 
which has the presentation of 33wt%Nd-1.0 B-Febal was obtained. It started in this 
sintered compact and 10x10x5 (cm) dimension, and some T.P for a plating trial was 
obtained. Next, this electrolytic condition when performing organic electrolytic plating 
by methanol-boric-acid-trifluoroacetic acid nickel to the above-mentioned sample as the 
Roquie approach was made into current density 3 (A/dm2) at 40 degrees C of bath 
temperature. In order to detect the difference by the moisture content in a methanol at 
this time, when the moisture of five kinds of this methanol that prepared seven kinds of 
methanols which adjusted the moisture content beforehand was measured with the 
Karl Fischer technique, they were 50 ppm, 280 ppm, 630 ppm, 620 ppm, 1540 ppm, 
2860 ppm, 3510 ppm, and 5780 ppm. It gave with plating on the above-mentioned 
plating conditions using seven kinds of this methanol. 

seven acquired kinds - it plates - having - data - the appearance observation and 
80-degreeCr95% - constant temperature - constant temperature - it examined 500 hrs. 
A test result is shown in the 1st table. It turns out that the moisture content under bath 
is excellent also in an appearance with 3000 ppm or less, and a deposit with good 
corrosion resistance is obtained from the 1st table. 
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<Example -2> About the presentation of 33Nd(s)-1.0 B-Febal (wt%) obtained in the 
example -1, and the sample which it has, similarly the example -1 made electrolysis be 
the same as that of an example -1 with methanol-boric-acid-trifluoroacetic acid nickel, 
and performed two kinds of plating, the plating bath of an atmospheric-air report mold, 
and the plating bath arranged in Ar ambient atmosphere using a glove compartment, 
next, the visual inspection of these samples, and 80 degreex95% — constant temperature 
— constant temperature — it examined 1000 hrs. 

A test result is shown in the 2nd table. It turns out that the direction of the sample 
processed in Ar ambient atmosphere from the 2nd table is excellent in an appearance 
and corrosion resistance. 
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[Effect of the Invention] 

As shown by the above example, it is an organic electrolytic plating method to a 
Nd-Fe-B system magnet front face. By setting the moisture content in the organic 
solvent used as the electrolytic solution to 3000 ppm or less in the approach of making 
an oxidation-resistant deposit forming, and preventing moisture, oxygen, etc. which 
advance from atmospheric air by arranging a METSU bath ambient atmosphere to the 
inert atmosphere of Ar and N2 grade further, since the water and **** oxygen which do 
an adverse effect were able to be reduced as much as possible into the plating process 
which has very high corrosion resistance and has beautiful metallic luster, it is 



considered. 

Although only Nd-Fe-B was described above, it can just be going to be guessed easily 
that effectiveness with the same said of a (rare-earth-elements R)-T(transition 
metals)-B system alloy including Y is expectable. 
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